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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a compressor, especially relates to the lubrication 

configuration to the circumference device of a drive shaft. 

[0002] 

[Description of the Prior Art] Generally, in the compressor, insertion support of the drive shaft is carried 
out pivotable at the core of housing. Two or more cylinder bores are formed at every predetermined 
spacing on the same periphery at the cylinder block which constitutes a part of the housing. In the 
cylinder bore, the piston is held possible [ reciprocation ]. On a drive shaft, the cam plate as a cam plate 
is fixed and a piston reciprocates through this cam plate with rotation of a drive shaft. 
[0003] Especially in this kind of compressor, it is necessary to supply a lubricating oil to the support 
section of a drive shaft to a cylinder block, and to carry out the lubrication of that support section. For 
this reason, a spiral slot is formed in the peripheral face of a drive shaft from that edge, and the 
compressor constituted so that the lubricating oil distributed by the refrigerant gas in the shape of My st 
might be supplied to the support section through this spiral slot is proposed by JP,3-47488,A, for 
example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a compressor given in said official report, since 
it was necessary to form a spiral slot in the peripheral face of a drive shaft, there was a problem that 
processing was troublesome and manufacture cost became high. 

[0005] Moreover, in the single head piston type variable-capacity compressor, it is constituted so that 
the pressure of a discharge-pressure field may be introduced in a crank case if needed, the inclination of 
a cam plate may be changed by the differential pressure which acts between the both-ends sides of a 
piston and discharging volume can be changed. For this reason, it is necessary to control the pressure in 
a crank case correctly, and a crank case does not constitute a part of inhalation path of a refrigerant gas. 
And it is restricted that a lubricating oil is supplied in this crank case when accompanied to the blow-by 
gas accompanying compression actuation of a piston, and the refrigerant gas introduced from a 
discharge-pressure field for discharging volume modification. Therefore, the amount of lubricating oils 
in a crank case tends to be insufficient Especially thrust bearing that makes the support section for 
supporting thrust loading by the side of the back end of a drive shaft had a narrow opening area of the 
path from the crank case which results in the thrust bearing, and had the trouble that lubrication 
conditions were very severe. 

[0006] This invention is made paying attention to the trouble which exists in such a Prior art. The place 
made into the purpose is to offer the compressor which can carry out the lubrication of the 
circumference device containing the support section of a drive shaft effectively while processing of a 
drive shaft is easy and can reduce manufacture cost. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of a 
compressor according to claim 1 , insertion support of the drive shaft is carried out pivotable at the core 
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of housing, a piston is held possible [ reciprocation ] in the cylinder bore of the cylinder block which 
constitutes said some of housing, and the slot of the shape of a straight line prolonged in the direction of 
an axis is formed in the compressor which fixed the cam plate for making a piston reciprocate at the 
peripheral face of said drive shaft on said drive shaft. 

[0008] In invention according to claim 2, in a compressor according to claim 1, said drive shaft is 
supported pivotable in said housing through the radial bearing of a pair, and said slot is formed so that it 
may extend to each radial bearing and a corresponding part. 

[0009] Invention according to claim 3 constitutes said radial bearing from a plain bearing in a 
compressor according to claim 2. In invention according to claim 4, in a compressor according to claim 
1 to 3, said slot is formed so that it may extend to the conclusion section of a cam plate to a drive shaft. 
[0010] In invention according to claim 5, said drive shaft is manufactured with forging in a compressor 
according to claim 1 to 4. In invention according to claim 6, in a compressor according to claim 1 to 5, a 
lip seal is arranged between the front end section peripheral face of said drive shaft, and the inner skin of 
housing which counters the peripheral face, and said slot is formed so that it may extend to near the lip 
seal. 

[001 1] Therefore, the lubricating oil distributed by the refrigerant gas in the shape of Myst with rotation 
of a drive shaft at the time of operation of a compressor according to claim 1 lets the slot of the shape of 
a straight line by which extended formation was carried out in the direction of an axis at the drive shaft 
top pass, and the circumference device containing the support section of a drive shaft is supplied. For 
this reason, while processing of the slot on a drive shaft is easy and can reduce manufacture cost, the 
lubrication of the circumference device containing the support section of a drive shaft can be carried out 
effectively. Moreover, a drive shaft is lightweight-ized by forming a slot in a drive shaft. 
[0012] In a compressor according to claim 2, it lets the slot on a drive shaft pass, and a lubricating oil is 
fully supplied to the radial bearing of the pair which supports a drive shaft. For this reason, the 
lubrication of each radial bearing can be carried out effectively. 

[0013] In the compressor according to claim 3, the radial bearing consists of plain bearings. For this 
reason, simplification of bearing structure can be attained. In the compressor according to claim 4, the 
slot on a drive shaft has extended in the conclusion section of a cam plate to a drive shaft. For this 
reason, even if a crank case is classified into two rooms with a cam plate, the refrigerant gas which 
contains a lubricating oil through the slot on a drive shaft between both that ** can be circulated 
smoothly. And a lubricating oil can be effectively supplied in each sliding section in a crank case. 
Moreover, there is almost no possibility that only one side of the radial bearing of the both ends of a 
drive shaft may become the lack of lubrication, and the stable relative rotation to housing of a drive shaft 
is secured. 

[0014] The drive shaft is manufactured by forging in the compressor according to claim 5. For this 
reason, on the occasion of manufacture of a drive shaft, the slot of the shape of a straight line prolonged 
in the direction of an axis in that peripheral face can be formed in coincidence, and manufacture of a 
drive shaft is easy and can reduce cost. 

[0015] In the compressor according to claim 6, the slot on a drive shaft has extended even near the lip 
seal arranged between the front end section peripheral face of a drive shaft, and the inner skin of housing 
which counters the peripheral face, for this reason, a lip seal — also receiving — a lubricating oil — it can 
supply - that lip seal - effective — lubrication — and it can cool. And the endurance of a lip seal can be 
improved. 
[0016] 

[Embodiment of the Invention] 

(The 1st operation gestalt) The 1st operation gestalt which materialized this invention to both the head 
piston type compressor is hereafter explained to a detail based on drawing 1 and drawing 2 . 
[0017] As shown in drawin g 1 , the cylinder block 1 1 of the pair which constitutes some housing is 
mutually joined in the opposite edge. The front housing 12 which similarly constitutes some housing is 
joined by the front end side of a cylinder block 1 1 through the valve plate 13. The rear housing 14 which 
similarly constitutes some housing is joined by the back end side of a cylinder block 1 1 through the 
valve plate 13. And said cylinder block 1 1, the front housing 12, and the rear housing 14 are formed 
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with aluminum or an aluminium alloy. 

[0018] Two or more through bolts 15 are screwed in the screwhole 16 of the rear housing 14 through 
both the cylinder blocks 1 1 and a valve plate 13 from said front housing 12. And conclusion 
immobilization of the front housing 12 and the rear housing 14 is carried out by these through bolts 15 
in the both-ends side of a cylinder block 11, and housing of a compressor is formed of them. 
[0019] The drive shaft 17 is supported by the core of said cylinder block 1 1 and the front housing 12 
pivotable through the radial bearing 18 of a pair. The lip seal 19 is infixed between the front end section 
peripheral face of the drive shaft 17, and the inner skin of the front housing 12 which counters the 
peripheral face. And actuation connection is carried out through the clutch which is not illustrated at 
external driving sources, such as an engine which similarly is not illustrated, and the rotation drive of 
this drive shaft 17 is carried out by that external driving source. 

[0020] Penetration formation of two or more cylinder bores 20 is carried out every predetermined 
spacing on the same periphery among the both ends of each cylinder block 1 1 so that it may extend in 
parallel with said drive shaft 17. Fit-in support of the reciprocation of the piston 21 of both head forms 
in each cylinder bore 20 is enabled, and compression space 22 is formed in each cylinder bore 20 among 
those both-ends sides and valve plates 13. 

[0021] Partition formation of the crank case 23 is carried out inside Nakama of said both cylinder blocks 
1 1 . Into this crank case 23, fitting immobilization of the cam plate 24 as a cam plate is carried out in 
boss section 24a as that conclusion section at the drive shaft 17. As for the periphery section of a cam 
plate 24, the piston 21 is moored through the shoe 25 of the shape of a semi-sphere of a pair. And when 
the drive shaft 17 rotates, a piston 21 reciprocates through this cam plate 24. The thrust bearing 26 of a 
pair is infixed between the both-ends side of boss section 24a of a cam plate 24, and the inner end face 
of each cylinder block 11, and fastening maintenance of the cam plate 24 is carried out among both the 
cylinder blocks 1 1 through this thrust bearing 26. 

[0022] Partition formation is annularly carried out in the periphery section in said front housing 1 2 and 
the rear housing 14, and the inhalatorium 27 is opened for free passage by said crank case 23 through 
inhalation path 1 la formed in said both cylinder blocks 11. And a crank case 23 is connected to an 
external refrigerant circuit through inhalation opening which is not illustrated. Partition formation is 
annularly carried out in the inner circumference section in the front housing 12 and the rear housing 14, 
and the regurgitation room 28 is connected to an external refrigerant circuit through the regurgitation 
muffler and delivery which are not illustrated. 

[0023] The suction valve portion device 29 is formed in said each valve plate 13, and a refrigerant gas is 
inhaled in the compression space 22 of each cylinder bore 20 from both the inhalatoriums 27 according 
to this suction valve portion device 29 at the time of reciprocation of a piston 21 . The discharge valve 
device 30 is formed in each valve plate 13, and the refrigerant gas compressed by this discharge valve 
device 30 within the compression space 22 of each cylinder bore 20 at the time of reciprocation of a 
piston 21 is breathed out by both the regurgitation room 28. 

[0024] Next, the lubrication configuration of the circumference device of said drive shaft 1 7 is explained 
in full detail. As shown in drawing 1 and drawing 2 , the slot 3 1 of the shape of two or more straight line 
was formed in the peripheral face of the drive shaft 1 7 at every predetermined include-angle spacing, 
and has extended in parallel in the direction of an axis. And with this operation gestalt, the drive shaft 17 
is manufactured by cold forging, and two or more slots 3 1 are formed in the peripheral face on the 
occasion of that manufacture at coincidence. 

[0025] Moreover, said each radial bearing 18 consists of plain bearings of the shape of a tube infixed 
between the peripheral face of the drive shaft 1 7, and the peripheral face and the inner skin of the 
cylinder block 1 1 which counters. And extended formation of the slot 31 on said drive shaft 17 is carried 
out so that it may correspond with the inner skin of these radial bearings 18. Furthermore, extended 
formation of the slot 3 1 on the drive shaft 1 7 is carried out so that it may correspond with the inner skin 
of boss section 24a of a cam plate 24. For this reason, even if the crank case 23 is classified into two- 
room 23a of order, and 23b by the cam plate 24, both those ** 23a and 23b are opened for free passage 
through each slot 3 1 . And extended formation of the slot 3 1 on the drive shaft 1 7 is carried out to near 
said lip seal 1 9 and the corresponding part. 
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[0026] Next, actuation of the compressor constituted as mentioned above is explained. Now, in this 
compressor, if the drive shaft 1 7 rotates by external driving sources, such as an engine which is not 
illustrated, each piston 21 will reciprocate within a cylinder bore 20 through a cam plate 24. A 
refrigerant gas is introduced into a crank case 23 through an inhalation hole by that cause from the 
external refrigerant circuit which is not illustrated, and the refrigerant gas in a crank case 23 is supplied 
to both the inhalatoriums 27 through inhalation path 1 la. The refrigerant gas in both the inhalatoriums 
27 is inhaled in the compression space 22 of each cylinder bore 20 through the suction valve portion 
device 29, and is compressed within the compression space 22. Moreover, the compressed refrigerant 
gas is breathed out by both the regurgitation room 28 through the discharge valve device 30 from the 
inside of the compression space 22 of each cylinder bore 20. The high-pressure compression refrigerant 
gas breathed out by both the regurgitation room 28 is supplied to an external refrigerant circuit through 
the regurgitation path, regurgitation muffler, and discharge opening which are not illustrated. 
[0027] The lubricating oil distributed by the refrigerant gas in the shape of My st with rotation of the 
drive shaft 17 at the time of operation of this compressor is supplied to the sliding sections, such as both 
the radial bearings 18 and a lip seal 19, through each slot 31 on the drive shaft 17. Therefore, the 
lubrication of both the radial bearings 18 and the lip seal 19 can be carried out effectively. 
[0028] The effectiveness that it is expectable with the aforementioned operation gestalt is indicated 
below. 

(a) In this compressor, the slot 31 of the shape of a straight line prolonged in the direction of an axis in 
the peripheral face of the drive shaft 17 is formed. For this reason, conventionally which formed the 
spiral slot in the drive shaft, unlike a configuration, processing of the drive shaft 1 7 is easy and 
manufacture cost can be reduced. Moreover, by having formed two or more slots 31, the drive shaft 17 
is lightweight-ized, as a result lightweight-ization of a compressor can also be attained. 
[0029] (b) In this compressor, the radial bearing 18 which supports the drive shaft 17 consists of plain 
bearings. Moreover, the slot 31 formed on the drive shaft 17 is formed so that it may extend to each 
radial bearing 18 and a corresponding part. For this reason, in spite of being able to attain simplification 
of bearing structure, a lubricating oil can fully be supplied through a slot 31 to each radial bearing 18, 
and the lubrication of each radial bearing 18 is carried out effectively. Therefore, while wear of the 
support section of the drive shaft 1 7 is reduced, faults, such as printing in the support section, cannot 
happen easily. 

[0030] (c) In this compressor, the crank case 23 is classified into two-room 23a of order, and 23b by the 
cam plate 24. Here, along with the inner skin of boss section 24a of a cam plate 24, extended formation 
of the slot 3 1 on the drive shaft 1 7 is carried out. For this reason, it flows smoothly, without being 
interfered with the refrigerant gas which contains a lubricating oil through the slot 3 1 on the drive shaft 
17 between that both ** 23a and 23b by the cam plate 24. Therefore, a lubricating oil can be effectively 
supplied to each sliding section in a crank case 23. Moreover, there is almost no possibility that only one 
side of the radial bearing 1 8 of the both ends of the drive shaft 1 7 may become the lack of lubrication. 
Therefore, the stable relative rotation to both the cylinder blocks 1 1 of the drive shaft 17 is secured. 
[0031] (d) The drive shaft 17 is manufactured by forging in this compressor. For this reason, on the 
occasion of manufacture of the drive shaft 17, the slot 31 which extends in the direction of an axis in 
that peripheral face can be formed in coincidence. Therefore, manufacture of the drive shaft 17 is easy 
and can reduce cost. 

[0032] (e) In this compressor, the slot 31 on the drive shaft 17 has extended even near the corresponding 
point with the lip seal 19 arranged by the front end section peripheral face of the drive shaft 17. for this 
reason, the lip seal 19 - also receiving — a lubricating oil — it can supply — that lip seal 19 — effective — 
lubrication — and it can cool. Therefore, the endurance of a lip seal 19 can be improved and the 
exsorption prevention effectiveness of the refrigerant gas in a crank case 23 can be secured more for a 
long period of time. 

[0033] (The 2nd operation gestalt) Next, the 2nd operation gestalt which materialized this invention to 
the single head piston type variable-capacity compressor is explained based on drawing 3 R> 3. 
[0034] Now, it sets in this 2nd operation gestalt, and is supported pivotable through the radial bearing 33 
which the pair which equipped the core of a cylinder block 1 1 and the front housing 1 2 with an outer 
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race, an inner race, and two or more koro rolls, and the drive shaft 1 7 becomes by bearing. Junction 
arrangement of the thrust bearing 34 for supporting the thrust direction load of the drive shaft 17 is 
carried out at the back end of the drive shaft 17. This thrust bearing 34 is supported by the valve plate 13 
through the spring 35. 

[0035] The crank case 23 is formed in the interior of said front housing 12. In this crank case 23, the 
rotation base material 36 is really supported pivotable in boss section 36a as that conclusion section at 
the drive shaft 17 top. this rotation base material 36 - the hinge device 37 - minding - that tilting of a 
cam plate 38 is possible and said drive shaft 17, and a synchronization — it is supported pivotable. The 
piston 39 of the piece head form fitted in possible [ reciprocation ] into the cylinder bore 20 of a cylinder 
block 1 1 is moored to the periphery section of a cam plate 38 through the shoe 25 of the shape of a 
semi-sphere of a pair. That is, the cam plate consists of a rotation base material 36, a hinge device 37, 
and a cam plate 38. 

[0036] Said crank case 23 is opened for free passage by the regurgitation room 28 in the rear housing 14 
which constitutes a discharge-pressure field through the air-supply path 40. In the middle of the air- 
supply path 40, the capacity control valve 41 for opening and closing the air-supply path 40 is arranged. 
And opening is changed for the capacity control valve 41 if needed, the high-pressure refrigerant gas in 
the regurgitation room 28 is supplied in a crank case 23, and the pressure of a crank case 23 is 
controlled. Moreover, the pressure-discharge path for returning the refrigerant gas equivalent to the 
pressure beyond the need in a crank case 23 to an inhalatorium 27 is constituted by the path 43 formed 
in the clearance between a radial bearing 33 and thrust bearing 34, the bearing room 42 in a cylinder 
block 1 1, a valve plate 13, and the rear housing 14. And according to the differential pressure of the 
pressure of a crank case 23, and inlet pressure, the inclination of a cam plate 38 is changed and 
discharging volume is controlled. In addition, it is necessary to control the pressure in a crank case 23 
correctly, and a crank case 23 does not constitute a part of inhalation path of the refrigerant gas from an 
external refrigerant circuit in the compressor of this 2nd operation gestalt. 

[0037] Also in this 2nd operation gestalt, like the 1st operation gestalt mentioned above, the slot 31 of 
the shape of two or more straight line was formed in the peripheral face of the drive shaft 1 7 at every 
predetermined include-angle spacing, and it has extended in parallel in the direction of an axis. And the 
lubricating oil distributed in the shape of Myst is supplied to the refrigerant gas in a crank case 23 
through these slots 31 at said radial bearing 33, thrust bearing 34, and a lip seal 19 at the time of 
operation of a compressor. 

[0038] Therefore, also in this 2nd operation gestalt, while processing of the drive shaft 17 is easy and 
can reduce manufacture cost almost like the 1st operation gestalt mentioned above, the lubrication of the 
circumference device containing the support section of the drive shaft 17 can be carried out effectively. 
[0039] In the former, in order to plan the lubrication of the thrust bearing 34 of the back end of the 
especially severe drive shaft 17 of lubrication conditions also in said support section, tanker-transport 
styles, such as an oil supply hole which carries out opening, were separately formed into the crank case 
23 from the bearing room 42 at the cylinder block 1 1 . However, according to this 2nd operation gestalt, 
without forming such a tanker-transport style separately, the lubrication of the thrust bearing 34 can 
fully be carried out, and structure can be simplified. 

[0040] In addition, it changes as follows and this invention can also take shape. 

(1) In the compressor of said 1st operation gestalt, omit a radial bearing 18 and constitute to support the 
drive shaft 17 pivotable directly to the support hole of a cylinder block 1 1 or the front housing 12. 
[0041] (2) in the compressor of said 1st operation gestalt, it had an outer race, an inner race, and two or 
more koro for the radial bearing 18 which supports the drive shaft 17 - roll and constitute from bearing. 
[0042] Thus, if constituted, it can prevent that roll and the koro of bearing falls into the slot 31 on the 
drive shaft 17. 

(3) in the compressor of said 1st and 2nd operation gestalt, it had an outer race and two or more koro for 
the radial bearings 18 and 33 which support the drive shaft 17 ~ roll, constitute from bearing and enable 
hold arrangement of the rotation of each koro into the slot 31 on the drive shaft 17. 
[0043] (4) In the compressor of said 1st operation gestalt, fit a key in the slot 3 1 on the drive shaft 17, 
and constitute to carry out baffle immobilization of the boss section 24a of the cam plate 24 as a cam 
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plate at the drive shaft 17. 

[0044] Next, the technical thought grasped from said operation gestalt is described. 
(1) A compressor given in either of claims 1, 2, 5, and 6 which changed discharging volume by carrying 
out junction arrangement of the thrust bearing for supporting thrust loading of the drive shaft to the back 
end of said drive shaft, and changing the inclination of said cam plate. 

[0045] Thus, when constituted, thrust bearing can fully supply a lubricating oil to the drive shaft back 
end through the slot on a drive shaft in the variable-capacity compressor by which junction arrangement 
was carried out at the very severe thrust bearing of lubrication conditions. Therefore, it is not necessary 
to prepare a tanker-transport style separately, and simplification of structure can be attained. 
[0046] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does the following 
effectiveness so. While according to invention according to claim 1 processing of the slot on a drive 
shaft is easy and can reduce manufacture cost, the lubrication of the circumference device containing the 
support section of a drive shaft can be carried out effectively. Moreover, a drive shaft can be 
lightweight-ized, as a result it leads to lightweight-ization of a compressor. 

[0047] According to invention according to claim 2, a lubricating oil can fully be supplied to a radial 
bearing through the slot on a drive shaft, and the lubrication of the radial bearing can be carried out 
effectively. 

[0048] According to invention according to claim 3, a radial bearing can be constituted from a plain 
bearing and simplification of bearing structure can be attained. According to invention according to 
claim 4, even if a crank case is classified into two rooms with a cam plate, the refrigerant gas which 
contains a lubricating oil through the slot on a drive shaft between both the ** can be circulated 
smoothly, and a lubricating oil can be effectively supplied in each sliding section in a crank case. 
Moreover, there is almost no possibility that only one side of the radial bearing of the both ends of a 
drive shaft may become the lack of lubrication, and the stable relative rotation to housing of a drive shaft 
is secured. 

[0049] According to invention according to claim 5, in case a drive shaft is manufactured with forging, 
the slot of the shape of a straight line prolonged in the direction of an axis in the peripheral face can be 
formed in coincidence, and manufacture of a drive shaft is easy and can reduce cost. 
[0050] the lip seal which was arranged in the edge outside periphery of a drive shaft according to 
invention according to claim 6 — also receiving — a lubricating oil — it can supply ~ the lip seal — 
effective — lubrication — and it can cool. And the endurance of a lip seal can be improved and the 
exsorption prevention effectiveness of the refrigerant gas in a crank case can be secured more for a long 
period of time. 


[Translation done.] 
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